Multiple coronary artery aneurysms (CAA) with a giant CAA are rare. Patient with a giant CAA is at risk of thrombosis, aneurysm rupture and even sudden cardiac death. We reported a case of a 78-year-old woman having a giant CAA (43 mm × 37 mm) of proximal left anterior descending artery as well as multiple small CAA of both left and right coronary arteries. The spontaneous rupture of the giant CAA combined with previously undiagnosed constrictive pericarditis leaded to severe dyspnea, edema of lower extremities, and syncope. Emergency electrocardiogram (ECG) showed remarkable sinus bradycardia, sinus arrest and atrioventricular junctional rhythm, indicating sick sinus syndrome. Temporary cardiac pacemaker therapy was performed urgently to avoid sudden cardiac death. Multiple non-invasive imaging tests revealed constrictive pericarditis possibly caused by tuberculosis, and giant CAA with the possibility of rupture. Then pericardiotomy and resection of giant aneurysm were performed urgently. Postoperative course was uneventful. The patient became asymptomatic and was discharged in good health. To the best of our knowledge, this is the first case of spontaneous rupture of giant CAA in a patient with constrictive pericarditis, with a rare complication of sick sinus syndrome.
of proximal left anterior descending artery with multiple small CAA of both left and right coronary arteries ( Figure 2C ). We considered the possibility of aneurysm rupture. Thus median sternotomy and pericardiotomy were performed urgently. The operation revealed significant pericardial thickening (3-5 mm), extensive pericardial adhesions, hemopericardium and aneurysm rupture. There was no obvious atherosclerotic lesions and thrombus in the giant aneurysm. Surgical exploration found the giant aneurysm having four malformed fed arteries from both left and right coronary arteries. Then the adhesions of pericardium were lysed, the fed arteries were ligated, and the giant aneurysm was resected ( Figure 3 ). We did not consider bypass graft in this patient, because there were many small aneurysms A 78-year-old woman was referred to our emergency department because of severe dyspnea, edema of lower extremities, and syncope twice in the last two weeks. Before admission, the patient had mild dyspnea on exertion and edema of lower extremities for two years. But the patient did not go to hospital for medical consultation. Two weeks ago, the patient began to experience exacerbations of these symptoms and had syncope twice, without symptoms of chest pain, fever and cough. Her medical history included old tuberculosis.
On admission emergency electrocardiogram revealed remarkable sinus bradycardia (heart rate 42 beat per minute), sinus arrest and atrioventricular junctional rhythm ( Figure 1A ), indicating sick sinus syndrome. Because of severe dyspnea and edema of lower extremities, we did not try atropine test to rule out high vagal tone as a possible cause of transient bradycardia and junctional escape. Temporary cardiac pacemaker therapy was performed urgently to avoid sudden cardiac death. The chest radiograph revealed mild cardiac enlargement. Transthoracic echocardiogram demonstrated pericardial effusion, pericardial thickening with calcification, and a large cystic mass adjacent to pulmonary artery. Cardiac computed tomography (CT) showed massive pericardial effusion, obvious pericardial thickening, and a large vascular mass adjacent to pulmonary artery ( Figure 2A around the giant one and the resection of aneurysm had no significant impact on blood supply. Postoperative histopathological findings demonstrated that pericardium was thickened with calcification and hyalold degeneration, and that aneurysmal wall showed significant fibrous thickening with hyalold degeneration, mucoid degeneration and chronic lymphoplasmacytic cell infiltration. Besides PPD test, other tests on tuberculosis including hydrothorax smear and mycobacterium tuberculosis culture were negative. Tests on thoracic cancer and autoimmune diseases were also negative. Postoperative course was uneventful. The patient had no recurrence of sinus dysfunction after operation and was discharged in good condition ( Figure 1B, 2B and 2D ).
Discussion
From the findings above, we came to the diagnosis of spontaneous rupture of giant CAA and constrictive pericarditis with a rare complication of sick sinus syndrome. Multiple CAA with one giant CAA are rare [1] . To the best of our knowledge, this is the first case of spontaneous rupture of giant coronary artery aneurysm in a patient with constrictive pericarditis. The causes of giant CAA include atherosclerosis, Kawasaki disease, Takayasu arteritis, and so on [2] . We did not determine the final cause of aneurysms in this case. Although atherosclerosis is the main cause of giant CAA [2] , we found no obvious atherosclerotic lesions and the patient had no history of smoking, hypertension, diabetes, hyperlipidemia and coronary artery disease. As the patient had old tuberculosis and possibly tuberculous constrictive pericarditis, we cannot exclude Takayasu arteritis secondary to tuberculosis as the etiology. There are a few cases on CAA possibly caused by tuberculosis [3, 4] . Multiple CAA are also found to be secondary to Kawasaki disease [5] [6] [7] , but there was no clue on Kawasaki disease in our case. Giant CAA may also be congenital in origin [8] . In our case, no other contributory factors were found.
The operation and histopathological findings confirmed the diagnosis of constrictive pericarditis, which may be caused by tuberculosis and have existed for a period of time. The constrictive pericarditis was less likely to be caused by aneurysm rupture, because CAA rupture commonly leads to acute hemopericardium, cardiac tamponade, and even sudden cardiac death [9, 10] .
Sick sinus syndrome is characterized by a collection of abnormal heart rhythms including sinus arrest, remarkable sinus bradycardia and sinus node exit block, which are induced by the dysfunction of sinus node. Most of them are chronic process, but in a few cases the disorder of sinus node and cardiac conduction system might be acute occurrence, such as acute myocardial infarction and myocarditis. Under such conditions, the arrhythmias might be reversible, if the treatment is timely. According to this definition and the symptoms in the patient, we considered the possibility of sick sinus syndrome. The sick sinus syndrome in this case was likely to develop within the last two weeks and resulted in exacerbations of symptoms and syncope. Although sick sinus syndrome can be induced by abnormality of congenital artery development [11] , congenital artery malformations were less likely to be the cause of sick sinus syndrome in the present case. We have described sick sinus syndrome as a rare complication of constrictive pericarditis and giant CAA rupture. Spodick believed that pericarditis was only associated with significant arrhythmias when there were additional heart diseases or cardiac tamponade [12] . Unexpectedly, the sick sinus syndrome was improved after operation. We raised the hypothesis that the sick sinus syndrome may be caused by giant CAA rupture, constrictive pericarditis and hemopericardium, which induced high pressure in pericardial cavity and compressed the sinus node or its artery. Therefore, the acute sinus dysfunction could be relieved by the cleaning of hemopericardium, pericardiectomy, and the resection of giant aneurysm. However, we could not completely exclude the possibility of functional bradyarrhythmia. Therefore, we will further track this case.
Conclusion
We reported a rare case of spontaneous rupture of giant CAA in a patient with undiagnosed constrictive pericarditis, with a rare complication of sick sinus syndrome. The case report underlines the significance of multiple non-invasive imaging tests to the diagnosis of CAA and constrictive pericarditis. Emergency surgical intervention is recommended for patients having giant CAA with obvious symptoms or complications like rupture. 
